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APPARATUS AND METHOD FOR CONVEYING GOBS OF GLASS TO A 
GLASS CONTAINER FORMING MACHINE 

CROSS-REFERENCE TO RELATED APPLICATION 

5 This application is a continuation-in-part of our co-pending U.S. 

patent appiication no. 09/642,348, which was filed on August 21 , 2000. 

FIELD OF THE INVENTION 

This invention relates to a device for transferring gobs of molten 

glass from a supply of gobs to a blank mold of one of a plurality of side-by- 
10 side sections of a glass container forming machine of the individual section 

(I.S.) type. Specifically, this invention relates to a downwardly inclined device 

of the foregoing character, which is usually referred to as a trough, through 

which gobs pass in series enroute from an oscillating gob scoop to an l.S. 

machine section blank mold. The invention also relates to an oscillating gob 
1 5 scoop for transferring gobs of molten glass from a gob shear device to a 

relatively fixed trough. 

BACKGROUND OF THE INVENTION 

Most bottles and jars and other types of glass containers are 

now formed on an l.S. machine, which typically is made up of a multiplicity of 
20 like side-by-side container forming sections, for example eight or ten or even 

twelve such sections. Further, in higher productivity versions of l.S. 

machines, a multiplicity of like containers are simultaneously formed at each 

l.S. machine section, for example, two or three or even four such containers, 

by processes often described as the double gob process, the triple gob 
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process or the quad process, respectively. In any case, each container 
formed by an I.S. machine section is formed from a gob of formable, molten 
glass in a two-step process. In the first of these steps, a preform of the 
container, which is often described as a blank or a parison, is formed in a first 
5 mold, often referred to as a blank mold, by blowing or pressing. The blank or 
parison, which is formed in an inverted position, that is, with its upper opening 
positioned beneath its bottom, is then transferred, by a 180° turning motion in 
a vertical plane, to a second mold, usually referred to as the blow mold, where 
it is blown into its final configuration, while in its normal upright orientation, 

1 0 after which the container along with the other containers simultaneously 

formed at such I.S. machine section are transferred out of the I.S. machine for 
further processing. 

A delivery system for delivering gobs of molten glass from a gob 
shear device to an I.S. machine blank mold is made up of an oscillating gob 

15 scoop through which the gobs pass enroute to a substantially parallel plurality 
of pairs of devices that are fixed, though adjustably so, these devices being a 
straight, downwardly inclined trough that receives gobs from the oscillating 
gob scoop and a downwardly inclined deflector, which has a downwardly 
curved portion, that receives gobs from the trough and directs them to an I.S. 

20 machine section blank mold. This general arrangement is described in U.S. 
Patent 4,529,431 (Mumford), which is assigned to a predecessor of the 
assignee of this application, the disclosure of which is incorporated by 
reference herein. 
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Gob delivery troughs of the type described above typically have 
a cross-section of an upwardly facing U, with the spacing between the legs of 
the U being determined by the size of the gobs to be passed therethrough. 
Thus, it has been necessary to replace gob delivery troughs for each I.S. 

5 machine section blank mold when it is desired to form containers of a 

substantially different size from the containers previously formed by such 
machine, which requires that the size of the gobs being delivered to the 
machine be increased or decreased accordingly. Heretofore, the replacement 
of troughs and deflectors has been frequently required for I.S. machines used 

1 0 to produce a wide variety of types and sizes of containers, and each such 

replacement is labor intensive, and therefore expensive, and time consuming, 
during which no containers are being produced by the I.S. machine. 

It has also been determined that the time required for each gob 
to travel through a trough on its travel from an oscillating scoop to a blank 

1 5 mold can vary depending on the temperatures of the trough, because the 
coefficient of friction between the gob and the trough is higher when the 
temperatures of the trough are higher. This effect is more pronounced in I.S. 
machines with a relatively large number of sections, for example, ten or 
twelve sections, because the gob travel distances are longer to the blank 

20 molds of the outboard sections of the machine than to the interior sections of 
the machine. This phenomenon indicates the desirability of positively cooling 
the troughs and the deflectors of an I.S. machine, or at least those leading to 
the outboard sections of the machine, but the capital cost of doing so when a 
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plurality of sets of troughs is required for each I.S. machine to accommodate a 
variety of gob sizes to be processed by the machine is a major deterrent to 
the use of positive cooling of troughs. 

Another problem associated with prior art gob troughs arises 
5 from the fact that liquid coolant of the type used to cool shear devices that are 
used to shear gobs from streams of molten glass tends to flow downwardly 
through the troughs and tends to undesirably overcool or chill any portion of 
the gobs that may contact the bottom of the trough as they flow through the 
trough. 

10 While the problem of variable travel times as a result of variable 

travel distances is not as serious a problem with oscillating gob scoops as it is 
with fixed gob troughs, it is still important to be able to reduce the required 
number of gob scoops per forming machine by increasing the range of gob 
sizes that can be accommodated by a given gob scoop without compromising 

1 5 the accuracy of the positioning of any gobs in a wide range of sizes with 
respect to the inlets of the gob troughs into which they are to be delivered. 
SUMMARY OF THE INVENTION 

The aforesaid and other problems associated with prior art glass 
gob delivery troughs are solved by glass gob delivery troughs according to the 

20 present invention. Illustratively, a gob delivery trough according to the present 
invention has a cross-section of an upwardly facing V. The space between 
the opposed legs of the V varies from a greater space at the top or open end 
of the V to a substantially lesser space at the bottom or closed end of the V, 
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the space at the top or upper end of the V being greater than the width of the 
largest gob to be passed through the trough, and the space at the bottom or 
closed end of the V being less than the width of the smallest gob to be passed 
therethrough. This ensures that all gobs over a wide size range can be 

5 passed through the trough without the need to replace the trough to 

accommodate gobs of various sizes within the range, while also ensuring that 
no gob within the size range will be in contact with the bottom of the trough, 
and will, therefore, out of contact with any liquid coolant flowing through the 
trough. Further, a trough according to the present invention can be provided 

1 0 with an underlying air manifold for introducing compressed or fan air into the 
trough, through openings in the trough, to equalize trough to trough 
temperatures within the various troughs used on any given I.S. machine, and 
thereby provide more uniformity in the arrival times of the gobs at the various 
sections of the t.S. machine, notwithstanding inherent variations in the lengths 

15 of the troughs of an I.S. machine. This cooling air, if desired, can also be 

used to partly levitate the glass gobs in the trough, to speed up the travel of 

gobs through the trough. 

A gob scoop according to the present invention, like the gob 
trough according to the present invention, has a cross-section of an upwardly 
20 facing V with a space between the free ends of its opposed leg being greater 
than that required for the largest gob to be passed therethrough. Thus, the 
space between the opposed legs of the V varies from a greater space at the 
top or open end of the V to a substantially lesser space at the bottom or 
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closed end of the V, the space at the bottom or closed end of the V being less 
than the width of the smallest gob to be passed therethrough. This ensures 
that all gobs over a wide size range can be passed through the scoop without 
the need to replace the scoop to accommodate gobs of various sizes within 
5 the range, while also ensuring that no gob within the size range will be in 

contact with the bottom of the scoop, and will therefore, be out of contact with 
any liquid coolant flowing through the scoop. Further, a scoop according to 
the present invention can be provided with an underlying air manifold for 
introducing compressed or fan air into the scoop, through openings in the 

10 scoop, to equalize scoop to scoop temperatures within the various scoops 
used on any given i.S. machine, and thereby provide more uniformity in the 
arrival times of the gobs at the troughs leading to the various sections of the 
I.S. machine. This cooling air, if desired, can also be used to partly levitate 
the glass gobs in the scoop, to speed up the travel times of gobs through the 

1 5 scoop. 

Alternatively, a scoop according to the present invention can be 
provided with an underlying flow passage for a liquid coolant, such as water, 
to indirectly cool the gob contacting surface of the scoop to thereby prevent 
thermal degradation of the material from which the scoop is to be cast or 
20 fabricated and to reduce the coefficient of friction between the gobs and the 
gob contacting surfaces of the scoop. In any case, with proper scoop cooling 
and with a very smooth gob contacting finish, it is possible to avoid the need 
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to coat the gob contacting surfaces of the scoop to minimize heat transfer 
from the gobs to the scoop as the gobs travel through the scoop. 

Accordingly, it is an object of the present invention to provide an 
improved trough for conveying gobs of molten glass from an oscillating gob 
5 scoop to a blank mold of an I.S. glass forming machine. More particularly, it is 
an object of the present invention to provide a trough of the foregoing 
character that is capable of handling a wide range of sizes of gobs, to 
eliminate the need for frequent replacement of troughs on an I.S. machine 
when the machine is converted to the manufacture of glass containers of a 

1 0 different size, from glass gobs of a different size. Even more particularly, it is 
an object of the present invention to provide a trough of the foregoing 
character that is shaped to ensure that gobs passing therethrough will be 
maintained out of contact with any liquid coolant that may be flowing through 
the trough at the bottom thereof. 

15 It is also an object of the present invention, to provide an 

improved scoop for conveying gobs of molten glass from a gob shearing 
device to a trough for conveying gobs of molten glass to a blank mold of a I.S. 
glass forming machine. More particularly, it is an object of the present 
invention to provide a scoop of the foregoing character that is capable of 

20 handling a wide range of sizes of gobs, to eliminate the need for frequent 
replacement of scoops on a I.S. machine when the machine is converted to 
the manufacture of glass containers of a different size, from glass gobs of a 
different size. Even more particularly, it is an object of the present invention 
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to provide a scoop of the foregoing character that is shaped to ensure that 
gobs passing therethrough will be maintained out of contact with any liquid 
coolant that may be flowing through the scoop at the bottom thereof. 

For a further understanding of the present invention, and the 
objects thereof, attention is directed to the drawing and the following brief 
description thereof, to the detailed description of the preferred embodiment 
and to the appended claims. 
IN THE DRAWINGS 

Fig. 1 is an elevation view, partly in cross-section, of a glass gob 
delivery trough assembly according to a preferred embodiment of the present 
invention; 

Fig. 2 is an end view of the trough of Fig. 1 taken on line 2-2 of 

Fig. 1; 

Fig. 3 is a cross-sectional view taken on line 3-3 of Fig. 2; 

Fig. 4 is a sectional view taken on line 4-4 of Fig. 1 ; 

Fig. 5 is an elevational view, partly in cross-section, of an 
oscillatable glass gob scoop according to a preferred embodiment of the 
present invention; 

Fig. 6 is a plan view of the gob scoop of Fig. 5; 

Fig. 7 is an end view of the bottom portion of the gob scoop of 

Figs. 5 and 6; 

Fig. 8 is a sectional view taken on 8-8 of Fig. 5; 

Fig. 9 is a view taken in the direction of the arrow 9 Fig. 5; 



17783 USA 



9 



Fig. 10 is a sectional view taken on line 10-10 of Fig. 9; 
Fig. 1 1 is a view like Fig. 5 of an alternative embodiment of the 
gob scoop according to the present invention; 

Fig. 1 2 is a plan view of the gob scoop of Fig. 1 1 ; 
5 Fig. 1 3 is an end view of the bottom of the gob scoop of Figs. 1 1 

and 12; 

Fig. 1 4 is a sectional view taken on line 1 4-1 4 of Fig. 1 1 ; 

Fig. 1 5 is a view taken in the direction of the arrow 1 5 in Fig. 1 1 ; 

Fig. 1 6 is a sectional view taken on line 1 6-1 6 of Fig. 1 5; and 
1 0 Fig. 1 7 is a schematic view showing a view of a gob scoop 

according to the present invention in the processing of glass gobs of widely 
varying sizes. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A glass gob delivery trough assembly according to the preferred 
15 embodiment of the present invention is generally identified by reference 
numeral 10 in the drawing, and the trough assembly 10 includes a 
downwardly extending trough member 12 that is generally V-shaped in cross- 
section, with an opposed pair of spaced apart converging legs 12a, 12b joined 
at a bight 12c at a bottom, closed end of the trough member 12, the trough 
20 member preferably being formed, in cross-section, in a single piece. The 
space between the legs 12a, 12b of the trough member 12, at the free ends 
thereof, is wider than the widest gob of a wide range of formable glass gobs to 
be passed through the trough assembly 10, and a radius of the bight 12c at 
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the bottom of the trough member 12 is smaller than that of the smallest gob of 
the glass gobs to be passed through the trough assembly 10. Thus, ail gobs 
in the range of gobs to be passed through the trough assembly 10 will be 
supported along the sides of the legs 12a, 12b, regardless of the size of such 
5 gobs, and none of the gobs in such range of gob sizes will be in contact with 
the bight 12c of the trough member 12. Keeping gobs out of contact with the 
bight 12c of the trough member 12 is important for process reasons, because 
liquid coolant from a gob shearing device, which is used to cool shear blades 
of such a device, may be flowing downwardly through the trough assembly 10 

10 near the bottom or bight 12c of the trough member 12 thereof. As shown in 
Fig. 1 , the trough member 12 may be formed of elements joined end to end, 
for example, at a juncture 1 2d. 

A multitude of trough assemblies 10 must be used in each \.S. 
glass container forming machine, one such trough assembly 10 for each 

1 5 section of the forming machine, and typically there are eight, ten or twelve 
sections in each forming machine. The trough assemblies 1 0 for each 
machine, which may otherwise be the same in construction, must vary in 
length because each trough assembly 10 delivers gobs of formable glass to 
the forming machine from points on a common circular arc to machine 

20 sections that vary in distance from the common circular arc. Thus, gobs going 
to a more distant section tend to arrive at the section somewhat later than 
gobs arriving at a closer section, and this is a machine timing disadvantage 
because machine timing systems are based on the assumption that ail gobs 
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have arrived at their designated sections before further processing steps will 
begin. To make gob arrival times more uniform, each trough member 12 is air 
cooled by compressed or fan air introduced into the associated trough 
assembly 10 from a manifold 14 that underlies the trough member 12, the 
manifold 14 being configured as an upwardly facing U with the trough member 
12 extending downwardly into the manifold 14 partly to the bottom thereof. 
Compressed or fan air is introduced into the manifold 14 through an inlet 14a 
and flows through the manifold 14 to an outlet 14b, some of the air flowing 
into the trough member 12 through apertures 12e therein. 

The air flowing into the manifold, whether it stays in the manifold 
until it reaches the outlet 14b or flows into the trough member 12 through the 
apertures 12e, tends to cool the trough member 12 and the gobs flowing 
therethrough, and this reduces the coefficient of friction between the gobs and 
the trough member 12, and thereby speeds up the passage of the gobs 
through the associated trough assembly 10. Air introduced into a trough 
member 12 from a manifold 14, through the apertures 12e in the trough 
member 12, also tends to levitate the gobs passing through the trough 
member 12, which further reduces the coefficient of friction between the gobs 
and the trough member 12. Thus, by regulating the flow of compressed or fan 
air through the trough assemblies 10 of a given glass container forming 
machine, on a trough assembly 10 by trough assembly 10 basis, it is possible 
to substantially equalize the arrival times of the gobs at the various machine 
sections, notwithstanding variations in lengths of the paths traveled by gobs in 
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reaching their designated machine sections, and this factor helps to improve 
the productivity of a given glass container forming machine. Moreover, the 
use of a trough member 12 with a cross-section that is capable of delivering a 
wide range of gob sizes, as is a trough member 12 as heretofore described, 
5 improves machine productivity by reducing the frequency with which the 

trough assemblies 10 need to be replaced to accommodate gobs of different 
sizes as the forming machine is changed to produce containers of different 
sizes. 

Figs. 5-10 illustrate a gob scoop, which is generally indicated 
10 by reference numeral 20, according to an embodiment of the present 

invention. The gob scoop 20 is oscillatable in steps, for example, by a gob 
scoop drive of the type taught in commoniy assigned U.S. Patent 5,895,514 
(DiFrank), the disclosure of which is incorporated herein by reference, to 
deliver gobs of molten glass to various trough assemblies, such as the trough 
15 assemblies 10, of a I.S. machine. The gob scoop 20 has a curved member 
22 that receives vertically dropping glass gobs at an upper end 22a thereof 
and discharges such gobs at a slight incline to a horizontal orientation from a 
lower end 22b thereof. 

The curved member 22 is secured at a location between its 
20 ends 22a, 22b to an integral, transversely extending support member 24, and 
is generally V shaped in cross-section along its length as can be seen from 
Figs. 7 and 8. Thus, the curved member 22 has an opposed pair of legs 22c, 
22d that curve at gradually increasing radii upwardly and outwardly from a 



17783 USA 



13 



rounded bight 22e. The space between the free ends of the legs 22c, 22d is 
greater than the width of the largest glass gob in a wide range of sizes of gobs 
to be passed through the gob scoop 20, and the radius of the bight 22e is 
smaller than that of the smallest of the gobs in such a wide range of sizes, so 
5 that all gobs in such sizes will be supported at opposed point on legs 22c, 22d 
as they pass through the gob scoop 20. In this way, there will be no localized 
chilling of any gobs as a result of contact with liquid coolant flowing through 
the gob scoop 20 from a gob shear device that overlies the upper end 22a of 
the member 22. 

1 o The support member 24 has at least one inlet 26 for a gaseous 

coolant medium, shown as two such inlets for introduction of air or another 
gas into a space 28 that underlies the bight 22e of the member 22. The gas 
that is introduced into the space 28 can be used to indirectly cool the member 
22, in which case one of the inlets 26 will be used as an outlet and a 

15 longitudinally extending partition (not shown) will extend for a major portion of 
the length of the space 28, between the inlets 26, to direct coolant into a pair 
of cooling passages that are connected in series. Alternatively, and as 
shown, the member 22 can be provided with a multitude spaced-apart 
apertures 30. Such apertures will permit gaseous coolant from the space 28 

20 to flow into contact with gobs passing through the gob scoop 20 to further cool 
the member 22 and to levitate or partly levitate the gobs passing through the 
gob scoop 20 to thereby speed up their arrival times at the lower end 22b of 
the member 22. The member 22 may be cast from a suitable heat-resistant 
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stainless steel or aluminum in which case the support member 24 is 
preferably cast integrally with the member 22. The support member 24 and 
the member may also be fabricated from separate pieces. 

The gob scoop according to the embodiment of Figs. 11 -16 is 
indicated generally by reference numeral 40, and, except as hereinafter 
indicated, the gob scoop 40 corresponds in construction and function to gob 
scoop 20. Thus, the gob scoop 40 has a curved member 42 with an upper 
gob inlet 42a and a lower gob outlet end 42b. As is shown in Fig. 13 and 14, 
the member 42 has the cross-sectional configuration of an upwardly facing V, 
with a curved bight 42e from which curved opposed legs 42c, 42d extend 
upwardly. In that regard, the radius of the bight 42e is less than the radius of 
the smallest glass gob to be passed through gob scoop 40, and the spacing 
between the free ends of the legs 42c, 42d is greater than the width of the 
largest glass gob to be passed through the gob scoop 40, so that all gobs in a 
wide range of gob sizes will be supported at opposed locations by the legs 
42c, 42d, and will not contact the bight 42e, to thereby avoid being locally 
chilled by any shear device coolant that maybe flowing through the gob scoop 
40. The member 42, which has a support member 44 joined thereto, may be 
cast from a suitable heat-resistant stainless steel or aluminum in which case 
preferably the support member is cast integrally with the member 42. The 
member 42 and the support member 44 may also be fabricated from separate 
pieces. In any case, the support member 44 is provided with a coolant inlet 
opening 46a and a coolant outlet opening 46b through which water or other 
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liquid coolant can be caused to flow through a space 48 in indirect cooling 
relationship with the gob contacting surfaces of the member 42. In that 
regard, longitudinally extending partition 48a is provided in the space 48 to 
separate it into parallel inlet and return flow paths. 
5 Fig. 17 schematically shows the function of both the gobs scoop 

20 and the gob scoop 40 in the context of a curved member 52 that may be 
considered to embody a feature that is common both to the curved member 
22 of the embodiment of Figs. 5-10 and the curved member 42 of the 
embodiment of Figs. 11 - 16. The member 52 shows contact between walls 

1 0 52c, 52d of the member 52 with the largest gob G1 in an arrange of gob sizes 
to be passed through the member 52 as well as with the smallest gob G2 in 
such a range of gob sizes. Both gobs G1 and G2, and all gobs in between 
the sizes of G1 and G2, are supported by the walls 52c, 52d at opposed 
locations L1 , L2 for the gob G1, and L3, L4 for the gob G2, and neither the 

15 gob G1 nor the gob G2, nor any gob in between the sizes of the gobs G1, G2, 
makes any contact with the bight 52e of the member 52. 

Because a gob, either a gob G1 or a gob G2 or any gob in a 
size therebetween, is supported on its opposed sides by any of the curved 
members 22, 42 or 52, it is likely to be very accurately centered with respect 

20 to the centerline of a trough into which it is delivered, and this will help to 
minimize frictional losses, and to equalize travel times, for gobs traveling 
through such trough. 
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The radius of curvature R of each of the curved members 22, 42 
gradually increases as the curved member 22 or 42 proceeds from its inlet 
end to its outlet end, at least until the curved member enters a straight portion 
over the last 6 -7 inches of its length, and this configuration helps to keep the 
5 gob in contact with the curved member as it proceeds through the curved 
member, as opposed to bouncing along the curved member on its pass 
therethrough. This serves to equalize travel times of gobs passing through 
the curved member and to prevent any gob from wedging between the sides 
of the curved members as it settles back from an airborne position relative to 

1 0 the curved member. 

Preferably, for each of the curved member 22 of the 
embodiment of Figs. 5-10 and the curved member 42 of the embodiment of 
Figs. 1 1 - 16, the upwardly facing, gob contacting surface is very smooth to 
avoid the need for providing either such surface with a coating. A 10 RMS 

1 5 surface finish has been found to be adequate for such purpose. 

Although the best mode contemplated by the inventors for 
carrying out the present invention as of the filing date hereof has been shown 
and described herein, it will be apparent to those skilled in the art that suitable 
modifications, variations and equivalents may be made without departing from 

20 the scope of the invention, such scoping limited solely by the terms of the 
following claims and the legal equivalents thereof. 



